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DESCRIPTION 


OF THE 


AIR PUMP. 


According to the late 


Mr. Howksber's beſt and laſt Improveinents ; 


With the manner of making Fifty of the moſt curious 
Experiments upon it: The Figures of the Air- 


Pump-Glaſſes, and all the Machines belonging to 


it, being curiouſly engraven in Copper Plates. 
| { 8 


By WILLIAM VR E AM, Pneumatical 
In ſtrument-Maker. 
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ADVERTISEMENT. 
Ir- Pumps, ſingle and double, with all their Appa- 
ratus as hereafter deſci ib, with ſome new Im- 
provements. 
Engines for condenſing the Air, with Syringes for inje- 
cting the Air forcibly into any Veſſel, as al fo Syringes 
for e Injections, with all their Pipes and 8 
ratus. | 
Little Pumps for Cupping, of Braſs or Silver, with 
Scarificators, that is, Inſtruments for making Ten, 
Thirteen or Nineteen Inciſions at a time; ; together 
with Cupping-Glaſles of all Figures and Sizes. 
 Cupping-glaſſes to be us'd with the flame of S Spirit of 
Wine, with ſmall Lamps for chat purpoſe. 
Blow: Pipes of all ſorts, with or without Valves. 
: Hydroft atical Balances for trying the different ſpeci- 
kc Gravities of al] Fluids, Metals and Oars, Fe. 
All forts of Weather-glaſſes, whether PBaromerers, 
Therminy rare; Marine Baromes ers, portable Thermome- 
ters, or Hygrometers; that is, Infiraments for deter- 
mining the moiſture ordryneſsof the Air at any time. 
FountaingofGlals, or of japan d Copper, which throw 
up the Water to a great height in different Figures. 
M.,achines for ſhewing the uſe of all the Aferbauttal 
Powers; and Models of any Engine for raifng Water, 
or any other uſe, to be made vpon a fight or deſcrip. | 
tion of the propos'd Engine. | 
Maud glas, Papin's Dig eſt ers; Apparates for perform- it 
wg ſuch Feats, as are pretended to be the Effects of 2 | 
prodigious Strength, whereby any Min may pull 2 
gainſt two Horſes, raiſe vaſt Weights, and break a ſtrong 
Rope. | 
All theſe are Made and Sold by Richard Br iger, ö 
(who was Apprentice to the late Mr. Hawksbee, F. K. i 
S.) at the upper end of Hind-Coxrt, Fleerffreet; 3 
William Vream Pneumatical Inſtrument-Maker, at his 
Houſe in Earl-ſtreet near the Seven Dials, within two i 


Doors of the Royal Oak, © 42 A | 
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General Deſcription I 


m 

0 p T7 H SHE int 

{ci 

\ IR-PUM P. 5 

th 

be] 

H E e. Pur ns in Plate 1 con- WM for 
ſiſts of two Braſs Barrels or Cylinders, as re- ro! 
preſented by 44 44, Twelve Inches in height, and fo 


two their Diameters within. The Suckers or Embo. f 
li, are rais'd and depreſs'd, by turning the Winch b hol 
backward and forward. The Winch 1s faſten'd to a wit 
Spindle, that paſſes thro' a Lantern, whoſe Pins Br. 
perform the Office of Cogs; for in its Motion, they ot h 
lay hold on the Teeth of the Racks ce end fo re- en? 
ciprocally as one is depreſsd, the other is elevated: (er; 
By which means the/Valves, which are made of lim. WW Inc 
ber Bladder ; and fix'd on the upper Part of each Em- pre 
bolus, as well 2s at the bottom of the fore-mention'd oct 
Cylinders, perform their Offices mutually of exhau- dle 
| ſting and diſcharging the ſame Air, taken from the I boy 
Recipient or Receiver on the Plate of the Pump. fore 
And when the Recipient comes to Ty well ex- the 
hauſted of its contam'd Air, the preſſure of the out- MF ver, 
ward Air on the deſcending Sucker i is nearly lo 55 wet 
that 1 


($7) 


that the Power requir'd to raiſe the other is very lit- 
tle more, than what ſurmounts the Friction of the 
moving Parts; which renders this Pump preferable 
to all other; for, in the working of them, the nearer 
they approach a Vacuum, the greater is their Labour : 
But this that I am now deſcribing (under the lame 
Circumſtances) is quite contrary, 

The bottom of the Barrels are plac'd in a Braſs diſh, 
repreſented by d d, whoſe ſides are about two Inches 
high, and is on purpoſe to put Water in, to keep the 
Leather Collars (on which the Braſs Cylinders fand) 
moiſt, whereby the Air is prevented from inſinuating 
into the Cylinders in thoſe Parts. The Cylinders are 
ſcrew'd dawn on the ſame by the Nuts ee ee, which 
force the Frontiſpiece ff down on them, thro' which 
the two Pillars ggg paſs: The Pillars have an Iron 
belonging to each of em, and paſs from 'em in the 
form of a Swan's Neck, decipher'd by g g, which I. 
cons are faſten'd to the hinder part © the Frame, 
for their better ſecurity from ſhaking. 

From between the two Braſs Barrels ariſes a Braſs 
hollow Wire, b h h h, which hath a Communication 6 
with each of em, by means of a perforated piece of 
Braſs, which lies along horizontally from one to the 
other. The upper end of this hollow Wire is faſt- 
en'd to another. piece of perforated Braſs, which 
ſcrews on underneath the Plate iii i, which is ten 
Inches over, and has a Braſs Rim ſoder'd on it, to 

prevent the ſhedding of Water; for which there is 
octaſion in ſeveral Experiments. Between the mid- 
dle and the fide of this Plate ariſes a ſmall Pipe, l, a- 
bout an Inch and half in height, thro which into the | 
. Bl fore-mention'd hollow Wire paſſes all the Air into 
the Barrels, as it is taken from the exhauſting Recei- 
t- er. Upon the Plate of the Pump is always md 2 
„ bs n on which the Recipients are 25 155 
| 3 


| che S. 


. 


Ibis wet Leather prevents the Air's getting into the 
Glaſſes, whoſe edges are truly ground, and is of uſe 
for that purpoſe beyond any Cement whatſoever, 


ard not only fecures it from the Air's ingreſs thar | 


way, but by the uſe of it we can make ſeveral Expe. 


riments in the ſame time they formerly cou'd make 


one, without any daubing or difficulty. Another 
Excellency in this Pump is, the Contrivance of the 
Gage, denoted by 1711, which Gage is a Glaſs Tube 
about 34 Inches long, and is ſo plac'd that it cannot 


eaſily receive damage, and is altogether out of the | 
way of any thing that is experimented on the Pump, | 


Its lower Orifice is plung'd in a Glaſs of Mercury de- 
ſer ib'd by m m, on the ſurface of which is laid a piece 
of Cork with a hole in the middle for the Glaſs Tube 
to paſs through: On this Cork is plac'd a Board made 


of Box Wood, about an Inch in breadth, and groovd 


in the middle to receive the fore-mention'd Glass 


Tube, which is looſely Joop'd on to the ſame by two | 


Braſs Loops, that it may have the Liberty of riſing 
and falling as the Mercury aſcends or deſcends in the 
Gage. To the upper Part of this Tube is cemented, 
a Braſs Head, which Braſs Head fits into the fore. 
mention'd perforated Braſs Piece, that is ſcrew'd on 
under the Plate, and has a Communication, as wel! 
with the Recipient on the ſame, as with the hollow 
Braſs Wire hþ þ h þ paſſing between the two Barrels. 


The Box Board is graduated into Inches and Quar- | 


ters, from the ſurface of the Quick-ſilver to 28 Inches 
high: From thence tis divided into Tenths of In- 
By this Gage the degrees of Rarefaction in any 
Experiment, are at all times moſt nicely to be ob- 
ſery'd. * The Air-Cock,' u, which lets in the Air, 55 


likewiſe a ſcrew on the ſame fore-mention'd perfora- 


ted Braſs, in which the upper Parts of the Gage and 
oY 3 hollow 
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hollow Wire are inſerted: oo 00 repreſents a Recei- 
ver ſtanding on the Plate of the Pump, on whoſe up- 
per Part p p, thro' a Box of Collars of Leather, paſſes 
a Slip-wire, whoſe Office is to take up, let fall, or 
ſuſpend any Thing at any determinate height, in the 
Receiver, without the Air's Inſutuation, 


Thus far Mr. Hawksbee has deſcribd the Pump; 
which I hope ] have ſinceimprov'd by a Contrivance, where. 
by in turning the Winch quite round, the Emboli vr Pi- 
Mr. Hawksbee's way, the moving of the Hand backward 
and forward is not only more troublefame, but ſhakes. the 
Pump; becauſe it is requir'd to preſs the Piſtons hard a+ 
gainſt the bottom piece under the Barrels to diſcharge the 
Water fromthe Valves at every ſtroke. Beſides, if the 
Pump ſhouid at any time happen toleak, when an Experiment 
ſbou'd be made in haſte; you may exhauſt ſo faſt this Way, 
as to make your Experiment without being at the trouble 
to pull the Pump to pięces in order to make it tight; ex- 
cept in ſuch Caſes, as;require the Recipient to be perfectiy 
oo SEN Boron er tate ER IR 
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ſtons are alternately rais'd and depreſs d; whereas an 


The" Deſcription of the Machine for giving a 
ſwift Motion ti Bodies in Vacuo, without ad- 
mitting the "External eAir; repreſented by 


\ 44 Aisa Ladder, ſuch as is generally usd in 
{ \ Houſes, Ye | 5 Fn 5 
B B is a Bar of Iron, which . paſles through the 


middle of the upper Step, and is faſten'd to the Back- 


board of the Ladder by two Nuts and Screws three 


both the Board and Iren. | 
ee ce 
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CC the Jaws of the Iron Frame, which holds che great 


Wheel D D, of 23 Inches Diameter with its Groove. 


EE the Braſs P Plate of the Air-Pump, on which the 
Recipient FF is plac d. 
6 the Spindle, to which Bodies of different Mag. 
nitudes may be faften'd, by a hole paſſing thro? the 


middle of them, ſufficient to receive the Spindle; 
and by means of the two Nuts H H, a larger or 2 


ſmaller Body may be ſcrew'd faft'on. 
II is a Braſs Plate turn'd true to the ground Edge 
of the Recipient on which it is plac d, having a Bras 


Box in the middle of it, which is full of Collar of Lea. 


ther well oy bd, thro? which the Spindle paſſes ; the 
hole of the Brafs being likewiſe juſt fit to receive it. 
X K K K Two Pillars, with Niits to ſcrew down a 
piece of Board, which has an Iron faſter'd to it to re. 
ceive the upper Point of the Spindle ; the lower one 
falling into a Braſs Socket, ſcrew'd to the thiddle of 


the Plate of the Air-Pumy. 


LLLL the * 7 — dtd for the upper 
Board of the Ladder to the Pillars, to prevent the 
Recipient's deing drawn from its Place by the Moti. 
on and Tug of the Wheel-band. 3 

the Winch which gives Motion to the whole; 


the ſmall Wheel A A making about fifteen Revolu- 


tions to one of the large Wheel D D; ſo that a Body 
faſten'd to the Spindle G G, of the ſmall Wheel 


= M, will be turn'd fifteen times round to once of 


the great Wheel : And according as that ſhall exceed 
in Diameter the ſmall Wheel, fo will the velocity 
of the Motion of the extreme Parts be proportionably 


encreas'd. 


OOO front Board reaching from the lower Jau 
of the Machine to the Ground, ft the ſupport, ot 
giving a ſteady motion to the reat Wheel. 

PP are two Screws, which faſt fa en | the Ladder to the 


Floor. EX 


An 


Re 
xz, 


— 


— EK. _— 


; To be made on the 
1 AIR-PUMP. 
he | DES Y _- SY 


[EXPER IMENTS to ſhew the 


Spring or Elaſticity. 


I. 
8 out the Air, ſo as to leave 
NT My only what remains in the 
72 £3389 Folds of the Bladder, then 
E tie it cloſe and ſeal it, ſo 
- that the Air cannot eſcape. 
Lay the Bladder on the Air-Pump, and ſet 
a Receiver over it, then exhauſt the Recei- 


ver, and the Air in the Bladder will ex- 


pand it ſelf fo as to blow up the Bladder ; 


Jau when you let in the Air, the Bladder will 
return to its former 1 Which hows 
Ig 1 the 


Expanſion of the Air, by its 


AKE a Bladder and ſqueeze 


the Expanſion of the Air by its Spring or 


then inverting this Bubble or Bolt-Head 
into a Jar of Water, cover the whole with 


Bubble of Air will expand it ſelf : So that 
by comparing the Bigneſs of the {aid Bub- 
ble of Air as it was at firſt, to its Bigneſs 
when expanded, you will know the Pro- 

portion of the Expanſion of the Air. Plate 


exhauſt the Receiver, the Air in the Shell 


( a ) 


Elaſticity. Plate 3. Fig. 1. 
2. To know how much the Air expands 
it ſelf, Take a Glaſs Bubble, of about an 
Inch Diameter, with a Stem of about fix 
or eight Inches, fill it almoſt all full of Wa- 
ter, except a very ſmall Bubble of Air; 


a Receiver, which exhauſt, and the little 


2. 2. 


3. Take an Egg and break off evenly 


about a third Part of the Shell at the little 
End, and put the Yolk and White out of 
the Shell, and at the Bottom you will ſee 


3 ſmall Bubble of Air, which lies between 


the Skin and the Shell; ſet the Egg up in 
ſome little open Glaſs on the Pump, and 
put a ſmall Receiver over it, and when you 


will expand it ſelf, and raiſe up the Skin, 


ſo as to fill the Shell, and appear like a | 


whole Egg. Or take an Egg and make a 
{mall Hole in the little End, and invert it in 
a ſmall Glaſs, and ſet it on the Plate, and 
ſet a Receiver over it, and when you ex- 


hault | 


C4 


hauſt the Receiver, the Air in the Bubble 
will expand it ſelf, ſo as to force all the Egg 
out of the Shell through the Hole in the 


End ; then let in the Air, and if the Shell 
be kept down, 1t will all return again into 


the Shell; which likewiſe ſhews the Ex- 
panſion of the Air by its Spring. Plate 3. 


ER ; 
4. Take the Flint-Glaſs-Bottle with the 


Braſs Head, and put a little Mercury in the 


Bottom, then take the Tube which is made 


for that Purpoſe, and ſcrew it into the 


Hole, fo that the End may almoſt touch the 


| Bottom of the Bottle ; then ſetting the Re- 


ceiver with the large Tube, to cover the 
ſmall one over Bottle and Tube, as you 
exhauſt it you will ſee the Mercury riſe 
in the Tube, according to the Expanſion 
of the Air in the Bottle, which (when the 
Receiver is quite exhauſted) will ſtand at 


the Height of the Mercury in the common 


Barometer, ü 3 
N. B. F you compare the Height of the 


Mercury in the Gage under the Pump, with 


the Height of the Mercury in the Tube of the 


Bottle aboveſaid, they will appear to be of 


the ſame Height, which ſhews that the 
Spring of the eAir i juſt equal to the Preſſure 
of the eAtmoſphere. Plate 3. Fig. 4. 
5. Take Glaſs Bubbles and hollow Glaſs 
Images, ſo far filbd with Water as to make 
ot them 


them ſink in a Jar of Water, the whole 
being ſet under a Receiver; and upon 
drawing out the Air the Bubbles and Ima- 


pes will riſe up to the Top of the Water, 
ut ſink down again as you let in the Air. 


Plate 3. Fig. 5. 


6. The ſame Experiment may be made] 
by a Bladder half fill'd with Air, and juſt Þ 


ſunk with Weights. 


7. Take a Bladder and ſqueeze out ſome 
of the Air, ſo that it will go into a wooden 
Cy lindrick Box, then lay a Plate of Braſs 


over the Bladder, and {crew a Wire into 


the middle of the Plate, about 9 Inches high, 


lay on that Plate Lead Weights, of what 


Weight you pleaſe, with Holes in the Mid- 
dle to receive the Wire; put it on the Pump 
with a large Receiver over it all, then the 


Receiver being open at the Top, lay on a 


wet Leather and a Plate of Braſs, with a 


Piece of hollow Wire in the Middle to re- 
ceive the Wire in the other Plate, and to go 
alſo into the Holes of the Weights ; then 
exhauſt the Receiver, and the Air in the 
Bladder will expand it ſelf, and raiſe up 
the Weights, though you have above forty 
Pounds, then let in the Air, and the 
Weights will come down as before. Plate 
JJ 8 
8. Take a ſmall Tube, about five Inches 
long, and cement it into a Braſs Screw, 
| JJ ee 


($3 


which will fix it to the Bottle which you 


uſe for railing the Mercury, then tie a ſmall 


Bladder upon the End of the "Tube which 


goes into the Bottle, and ſeal it tight, ſo 
that the Air cannot eſcape any where but 
| through the Tube; ſqueeze the Bladder 
together, and having put it through the 
| Screw-Hole into the Bottle, ſcrew the Braſs 
Screw with a Leather upon it, tight into 
the Bottle, having firſt blow 

der within the Bottle before you fix the 
Screw, ſo make it tight with a Key, and 
ſet the Machine on the Pump with a Recei- 


ver over it ; when you begin to exhauſt, the 
Air in the Bottle will expand it ſelf, and 


preſs the Bladder together, which ſhews 
| how the Lungs of an Animal ix Vacuo are 
:F preſſed together by the Expanſion of the 


Air in the Thorax, becauſe the Lungs ha- 


| ving a Correſpendence with the Receiver 


through the Wind- Pipe, have no Air in them 
in ſuch a Caſe, to keep up the Lungs againſt 
the Expanſion of the Air in the Cavity of 
the Thorax, which preſſes againſt the Out- 
ſide of the Lungs ; as the Air in the Bottle 
in this Experiment cauſes the contain'd 
Bladder to ſubſide iz Vacuo. Plate 3. Fig. 


9. Cats or other Animals die in Vacuo, if 


the Air is not let in again very ſoon. 


n up the Blad- 


r 
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10. Fiſhes put ina Jar of Water under 
a Receiver, will (when the Receiver is ex- 
hauſted) riſe up to the Top of the Water, 
without being able to go down to the Bot- 


tom, becauſe the Air in their Wind-Bladder 
being expanded againſt their Will, makes 


them ſpecifically lighter than Water: Some- 


times the Bladder breaks, and then they 
ſink down to the Bottom, whence they can 
riſe no more. N. B. Fiſhes, Frogs, and o- 
ther Animals that live in the Water, will not 
die by exhauſting the Air from the Receiver. 

11. Take a ſquare Viol, and put in a 
Cork, then ſeal it ſo that no Air can eſcape, 


and put it into a Cage of Wire; then ſet 
it on the Pump with a Receiver over tt, and 
when you begin to exhauſt, the Air in the 


Bottle will expand it ſelf fo as to break it. 
When you have made this Experiment, wipe 


the Leather and your Pump-Plate, fo that 
none of the Glaſs remain, for it may ſpoil 


another Experiment. Plate 3. Fig. 8. 

12, The fame Experiment is to be made 
with the Bottle and Cage under Water, 1n 
which Caſe the Shock will be ſo great as 
to ſhake the whole Pump. Plate 3. Fg. 


9. 


Expe- 


EP) 


| Experiments to ſhew the SPRING 


) 3 

-| of the AR in the Pores of 
| Bodies. _ Bo 
, 13. $2$$SAKE an Apple, as much ſhri- 
4 "ET velled as can be had, and lay it 
. Sas on the Pump, ſet a Receiver o- 
of ver it, as you exhauſt the Receiver the Ap- 


| ple will appear as ſmooth as one freſh ga- 


en, 
14. Take a ſmall Jar or Cup, and fill 
it almoſt full of Small Beer, then taſte it 
and ſet it on the Pump, and put a Receiver 


ver, the Air in the Beer will expand it ſelf, 
and cauſe the Beer to riſe up in a Froth, 
ſo as to come quite over the Glaſs: Then 
let in the Air and taſte the Beer, and you 
de vill find it quite dead. 
in 15. Take a ſmall Jar or Cup, and fill it 
as with luke-warm Water, and ſet it on the 
g. Pump with a Receiver over it, and when 
I vou exhauſt the Receiver, the Air in the 


Bubbles, ſo that the Water which was 
luke-warm will ſeem to boil, and diffuſe 
its Heat ſo as to warm the Receiver all o- 

ver; 


thered, let in the Air and it will return to 


over it, and when you exhauſt the Recei- 


Water will expand it ſelf, and raiſe large 
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ver; then let in the Air, and it will imme- 
diately ceaſe to bubble. Es 
16. Take a Piece of Cork, and fix to it 
a Piece of Lead, ſo as to poiſe the Cork, 
that it will but juſt fink in Water, then 
take a Glaſs Jar full of Water, and put in 


the Cork and Lead, which ſet on the Pump 
with a Receiver over it, and when you be. 


gin to exhauſt, the Air in the Pores of the 


Cork will expand it ſelf fo as to ſwell the 


Cork, which therefore becoming lighter 


than an we Bulk of Water, vill riſe up 


to the Surface; then let in the Air, and the 


Cork will ſink to the Bottom again. Plate 
„ 5 


17. Take boibd Water, and after ha- 


ving drawn as much Air out of it, as can 


be done by the Pump, put a Piece of raw 


Fleſh into the Water, and you will find 


that upon pumping out of the Air, that 
Air that was contain'd in the Fleſh will ex- 
tricate it ſelf in Time, bubbling up through 
the Water. COD, 5 
N. B. There # eAir in Blood and all Ani- 


mal Fluids. 


Pape 
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Experiments to ſhew the Pars. 
18 | 1 | 

, SURE of the AIR. 

n 

n 18.3% % AKE a Glaſs open at both Ends, 

p | BT +4 of about two Inches Diameter, 

> Sau? and of what Height you pleaſe, 

e * ſet it on the Pump, then lay on 


je your Hand fo as to cover the Glaſs, then 
begin to exhauſt, and you will feel the 
| Preſſure of the Air; for the Air being ta- 
ken from under your Hand out of the Glaſs, 
the external Air will preſs your Hand to the 


| upon letting in the Air, it will be looſen'd 


again. 


the inſide of your Hand ſwelling downward 
within the exhauſted Glaſs. 


19. Take a Glaſs which is open at both 
ſtretch it over the largeſt End of the Glaſs, 


Bladder uppermoſt ; then exhauſt the Glaſs, 
and the external Air will break the Bladder 
be- with a large Report. Plate 3. Fig. 11. 


C 20. Take 


| Glaſs, ſo that you can ſcarcely move it; 


N. B. The Spring of the Air in your Fleſh 
| is alſo ſhewn by this Experiment, the Fleſh of 


Ends, then take a Bladder and wet it well, 


which muſt be at leaſt four Inches wide, 
then tye it and let it dry on, and when it 
is dry, ſet it on the Air Pump, with the 
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20. Take a Piece of common Window. 
Glaſs, and lay it upon the Mouth of a Re- 
ceiver, or Braſs Ferril, and ſet it on the 
Air Pump; exhauſt the Receiver, or Braſs 
Ferril, and the external Air will break the 


Glaſs all to Pieces, in the ſame Manner as 


the Bladder in the other Experiment. 
21. Take a ſquare Bottle and cement on 
a Cap of Braſs, with a Place for a Valve, 
then tie a ſmall Piece of wet Bladder over 
the Hole, ſo that the Air can come out, but 
cannot return the ſame Way; then put it 
in the Cage of Wire, and ſer it on the Air- 
Pump with a Receiver over it, and when 
you exhauſt the Receiver, the Air in the 
Bottle will come out through the Valve: 
When you have quite exhauſted the Recei- 
ver, then let in the Air on the ſudden, which 
not being able to get into the Bottle, be- 
cauſe of the Valve, it will break the Bottle 

all to Pieces. Plate 3. Fig. 24. 

22. Takea Couple of Braſs Hemiſpheres, 
and ſet them upon one another, with a wet 
Leather (which has a Hole in the Middle) | 
in Order to make them tight, and having 
ſcrew'd a, Cock into one of them, fix it to 
the Pump by Means of a double Male 
Screw, always obſerving to have oiPd Lea- 
ther between the Screws; when you have 
exhauſted rhe Hemiſpheres, turn the Cock 
to ſhut their Communication with the 
8 Pump- 


e 
Pump: Take off the Hemiſpheres, and 
they will ſtick ſo faſt as to require a great 
Force to pull them aſunder, about 140 Pound; 
if their Diameter be equal to 3 3 Inches, 
and proportionably more or leſs according 
to their Diameters, the Weight requir'd to 


draw them aſunder being greater or leſs, 


juſt as the Square of the Dia meters of the 
Hemiſpheres is greater or leſs than the 
| Square of three Inches and a half, in which 
| Caſejthe Weight is 140 Pounc. 
N. B. Tou muſt [crew two Rings to the ex- 
| hauſted Hemiſpheres, and draw them aſunder 
| with @ ſtrong Steelyard. 
The exhauſted Hemiſpheres will fall a- 
ſunder of themſelves in Vacuo, if you fix 
the uppermoſt to the Hook of the {lip Wire 
| before you exhauſt. In the 13 Fig. of Plate 
3. you ſee the Hemiſpheres exhauſted in 
Vacuo, the wooden Diſh made uſe of for 
the Bladder, in the 7th Experiment, being 
ſet under to receive the falling Hemiſphere, 
leſt it ſhould damage the Glaſs. 
23. Take the Plate of your Transferrer 
(which is a fix Inch Plate) and having by 
Means of its Cock fix'd it to the Pump, 
ſcrew a ſpouting Tube to the upper Part of 
it, at the End of the Cocks Screw, which 
comes through the Plate. Put a wet Lea- 
ther upon the Plate, and then ſet upon it 
the talleſt Receiver you have. Exhauſt it, 
C 2 and 


( 12) 


and having turn'd the Cock, take it off of 
the Pump. Hold this exhauſted Machine 
over a Baſon of Water, and having put the 
Mouth of the Cock under Water, open the 
Cock, and the Atmoſphere will by its Preſ. 
ſure, force the Water up into the evacuated 
| | Receiver, making a pleaſant Fountain, 
8 JJJͥͤĩ ĩ?ß 8 75 
1 24. Having exhauſted the tall Receiver 
| above mention'd, and taken it from the 
| Pump, take a pretty large Glaſs Fountain, 
| or Braſs one, with its Force-Pipe ſcrew'd 
into it, but without its Ajutage (or ſpout- 
ing Pipe) let this Fountain be half full of 
Water (no Air being condens'd over the 
Water) and having ſcrew'd the Cock of 
the Plate to it, turn the Cock, and the Air 
in the Fountain will by its Spring preſs ſo 
hard upon the Water under it, as to cauſe 
it to riſe through the Force-Pipe quite into 
the exhauſted Receiver, ſpouting up in a 
pleaſant Manner as before. Plate z. 
„ . e 
25. Take a pretty tall open Receiver, 
and having ſet a Gally- pot half full of Mer. 
cury upon the Plate of the Pump, take the 
four Inch Plate and ſcrew it to the Glaſs 
Tube that has a double Male Screw faſten'd 
to the End of it, ſo that when the Plate 
(with a wet Leather under it) is ſet upon 
the Receiver, the End of the Glaſs Tube 
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may dip into the Mercury in the Gally Pot. 


Then ſcrew the little Syringe upon the up- 


per Screw of the ſaid Tube, above the 
Plate and Receiver. Gently lift up the 
Piſton of the Syringe, and you will ſee the 


Mercury riſe out of the Gally Pot into the 


Glaſs Tube; afterwards exhauſt the Recei- 


ver as much as you can, and when no Air 


is left in it, you may then pull the Piſton of 
the Syringe quite up, without ſucking any 


Mercury up the Glaſs Tube. This ſhews 
that all the Phznomena of Suftion and 


Pumps, are not owing to an Abhorrence of 
a Vacuum in Nature; but tothe Preſſure of 
Air. Plate 3. Fig. 16. LD 
26. Takea Lamp Cupping Glaſs, and ſet 
it on the Pump, with a Receiver (that hath 
a ſmall Hole in the Top) over it, then ex- 
hauſt the Receiver, and the Air in the Cup- 
ping Glaſs will expand it ſelf and come out, 
then let in the Air on the ſudden by taking 
off your Finger, which was held at the Top 
Hole of the Receiver, and the Cupping 
Glaſs will be faſt, and the Receiver become 
looſen'd ; put on the Receiver and exhauſt 
again, and the Cupping Glaſs will be looſe, 
and the Receiver faſt as at firſt, but you muſt 


not ſet the Cupping Glaſs over the Hole in 
the Plate, becauſe then you would exhauſt 


that and not the Receiver. This Experi- 
ment ſhews, that what is commonly call'd 
5 Suction, 
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Suction, is only the Preſſure of Air, which 


faſtens the Cupping Glaſs by ſtriking a- 


gainft the outſide of it, before it can get 
under it, Plate 3. Fig. 17. 


27. Take two Glaſs Bubble Fountains 
(that is, Glaſs Bubbles of about two Inches 


Diameter, with a Tube ſo cemented in the 


Neck of each of them, that one End almoſt 


touches the Bubble on the inſide, and the o- 


ther End, without the Bubble, is almoſt all 
ſhut up but a ſmall! Pin-Hole) and invert 
the One into a little Jar of Water, and the 
other intoa Jar of Mercury; then ſetting all 


under a Receiver, upon exhauſting it, the 


Air will by its Expanſion come out of the 
Fountains, through the Water and Mercury, 
As you let in the Air again, it will force up 
thoſe Fluids into their reſpective Fountains; | 
which being afterwards ſet with the right 


End upwards in a tall Receiver, will, upon 


exhauſting it, make Fets of Water and of 


Mercury, by the Spring of the Air above 


the Mercury or Water, in the Bubbles. 
N. B. Tow muſt not quite exhanſt the firſt | 
Receiver, leſt too much Mercury or Water | 


tbould be forc'd into the Fountain, Plate 3: 


Fg. 18, 19. 
28. Take a common Barometer Tube, 


and fill it with Mercury, and invert it in 


a little Mercury in a Cup or Jar, then ſet 


it, 


Cs 

it, open at the Top, then lay a wet Lea- 
ther on the Top of the Glaſs, and take the 
large Tube, mention'd in the fourth Expe- 


riment, with a Cap and a Plate cemented 


on at the one End, hermetically ſeal'd at 


the other, and put it over the other Tube 


with the Mercury, ſo as to be tight with 


| the Receiver ; then begin to exhauſt, and 


the Mercury in the inner Tube will come 


down in the ſame Proportion as that in the 
Gage riſes. If your Pump be tight, you 


may bring it quite down, ſo as to be even 
with the Surface of the other Mercury. 
Then let in the Air very gently, for if you 
let it in too faſt, you will endanger breakin 


the Tube, and ſpoil the Experiment 
29. Take two Pieces of Marble, Planes 
of Glaſs, or Plates of Braſs well-poliſh'd, 


then put a little Oil between 'em, to keep 
them from admitting the Air between them, 


and the loweſt Marble will ſtick fo faſt to 


the uppermoſt, as to hold a conſiderable 
Weight ; then take a Receiver, open at 


both Ends, and ſet it on the Air-Pump, lay 


a wet Leather on the Top thereof, and take 
the Braſs: Plate, with the Collar of Lea- 
thers and Slip Wire, and ſcrew on a Hook, 
put the Plate upon the Top of the Glaſs, 
and hang on the Marbles or Plates on the 
Hook :within the Glaſs, then exhauſt the 


Receiver, and they will drop aſunder ; then 


Ws 


5 20, 
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let down the upper Piece juſt upon the 


under, and let in the Air on the ſudden, 
and then the Marbles when taken out of 
the Glaſs, will bear more Weight than be- 
fore, when you had put them together with 
your Hands. The fame Receiver, Plate, 


and Wire will ſerve, as us'd in the 22d Ex- 


periment. Plate 3. Fig. 13. 
30. Take a ſmall Syringe, with a Lead 


Weight at the Bottom, then take a tall 


Glaſs, and ſet it on the Air-Pump, and lay 
a wet Leather on the Mouth thereof, then 
take the three Inch Plate with the Collar of 
Leathers, and Wire, and ſcrew the End of 
the Wire into the Topof the Syringe, which 
put within the Glaſs, with the Lead Weight 


at the Bottom; then exhauſt the Glaſs, and 


the Weight will come down with the Bar- 
rel of the Syringe, becauſe the Air being 


taken out of the Receiver, which preſs'd 


upon the Piſton of the Syringe, the Weight 
becomes too heavy for the Friction of the 
Piſton's Leather againſt the Sides of the Sy- 
ringe, and not being reliſted by the Air, it 


muſt by Conſequence come down ; let in 
the Air and the Weight riſing again will 


return to its former State. Plate 3. Fg. 
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 MiscELLANEoOUs Expe- 
RIMENTS. ” 


e, 31. W AK E a middle-ſiz d Glaſs, 
5 T A vipe it well, and ſet it on the 
4" Act Plate, then begin to exhauſt a 


bout the Candle, or ſeveral Colours in the 
Glaſs, which will be ſeen only when the 
Glaſs is firſt exhauſting, for when the Glaſs 


But if you let in the Air, and begin to ex- 
hauſt, you will ſee the Colours as before, 
which may be repeated as often as you 
pleaſe. Plate 3. Fig. 21. H 
32. Take a tall Glaſs, ſet it on the Air- 


thereof, then take the three Inch Plate, 
with the Collar of Leathers and Wire, and 


, It Bottom, and a Slip-Plate to open the Spring 
in when ix Vacuo: Screw the Slip-Plate to the 
will Wire, then put a Piece of Gold, or what 
Fig, Metal you pleaſe with a Feather or a Bit 
Jof Paper, upon the Flap of the Springs 
Junder the Slip-Plate, and exhauſt the Recei- 
ver quite. Then looking into the Receiver 

EL - Jat Bottom, pull the Wire to open the Springs, 
Land let fall the Gold and Feather, which 

— 


1 little, and hold a Candle on 
the other Side, and you will ſee a Halo a- 


is quite exhauſted, the Colours are all loſt. 


Pump, and lay a wet Leather on the Mouth 


ſcrew on the Braſs Springs with the Flap at 


will 


== . 
— — — 
8 . tf — wil 
« > 2 


— —Uÿ— T as — . 
8 — EA abi. = ro 19 Em; rt. 
— — 


SL 
will come juſt at the ſame Time to the Bot- 
tom, becauſe the Air being taken away, 


which made the Reſiſtance, all Bodies fall 


equally faſt. Plate 3. Fig, 22. 


33. Set your Bell upon the Plate of the 


Pump, and cover it with a middle-fiz'd Re. 
ceiver, then ſhake the Pump and take No- 


tice of the Sound of the Bell. Exhauſt the 
Air and you will not hear the Sound iz Va. 
cuo, though the Clapper is made to ſtrike 
the Side of the Bell, POTS 
34. Set a lighted Candle iri your talleſt Re- 


ceiver, and a few Exſuctions will cauſe the 
Candle to go out. The Smoak of the Can- 
dle will then lie at the Top of the Receiver, 
but when you have pump'd out all the Air, | 
it will fall down. This ſhews that the 
Smoak does not riſe, becauſe it is poſitively | 
light; but only becauſe it was ſpecifically ! 


lighter (or leſs heavy) than Air. 


35. A Piece of lighted Charcoal, fix'd by | 
a Wire to the Braſs Hook belonging to the | 
Collar of Leathers, fo as to ſuſpend it in a | 


Receiver, will go out ix Vacuo. 


36. When you wou'd fire Gun-Powder | 
in Vacuo, tale a Gally Pot, and inverting it, 
ſet the Gun-Powder Iron (that you have 
with the Pump) upon the Pot, having firſt 
made it red hot. Cover it with your Gun-} 
Powder Receiver (which muſt be firſt] 
warm'd by Degrees, leſt the Heat of the 
Iron ſhould crack it) and having exhauſted 


* 5 


it, 


(us) 


ir, by moving the Slip of Wire up and down, 


you will let fall a ſmall Quantity of Gun- 


Powder upon the hot Iron, where it will 


fire, Corn by Corn. When you let in the 


Air again, let it be by little and little, leſt 


- FF you crack the Receiver. 


N. B. eAfter every Exploſion exhauſt the 


Receiver, becauſe the Gun-Powder generates 
Air, and might at laſt burſt the Receiver. 
Plate 3. Fig. 23. | Ys joke 

37. If you would preſerve Fruit, Flow- 
ers, Or any Thing elſe iz Vacuo, fix the Plate 


of your Transferrer by its Hook to the 
Pump Plate on which you may lay your 


Fruit ina Jar : Cover the whole with a Re- 
ceiver, that ſtands on the Transferrer with 
2 wet Leather under it. After Exhauſti- 
on take off the Receiver, as is mention'd in 


the 24th Experiment, and keep it as long as 
you will, having ſcrew'd the Cock to its 


wooden Foot, If you would prevent the 
leaſt Air from coming in, put the whole 
Machine under Water, and keep it ſo. Plate 
3. Fig. 24. 1 5 

38. Take the Steel Plate which is fix d on 
the Spindle, with the Nuts belonging to the 
Machine for the Attrict ion of Bodies in Va- 


u, (which is repreſented in Plate 2.) and 


- Wiaving ſcrew'd the Braſs Springs with the 
t Flint tied to it, ſo as to preſs the Edge of it 


e :gainſt the Steel, let the Spindle paſs through 
0 the Collar of Leathers of the Plate, which 


[Þ S covers 
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covers the large Receiver, that is ſet over 
the Flint and Steel: Put the Pulley and 
String upon the Spindle, and ſcrew down the 


Board with the Center Hole croſs the Pil- 


lars; then turn the great Wheel to give | 


Motion to the Steel Plate againſt the Flint, 


which will produce many Sparks; but as 
you exhauit the Receiver, the Sparks will 


diminiſh and quite vaniſh when all the Air 


zs dra vn our, though the ſame violent Mo- 
tion is continu'd. Plate 3. Fig. 25. repre- 
ſents the Braſs Springs with the Flint fix'd 
to them, and the Hole to ſcrew in the Cen- 
ter Plate for the Spindle to turn upon. 'The 


ſame Figure alſo repreſents the Spindle and 
Pulley, with the Steel Plate and Nuts in the 


Middle. 


39. Soap'd Water will riſe into large 


Bubbles iz Vacuo, upon which you will ſec 
| ſeveral Colours ſucceed each other; and the 
Skin of Water, when extremely thin, will 


be black. 

40. With a Piece of ſolid Phoſphorus 
write upon a Paper, and laying it upon 
the Plate of the Pump with another Pa- 
per under (leaſt you wet the firſt Paper) 


draw out the Air, and the Phoſphorus will 


brighten by Degrees, and at laſt throw up 2 
lucid Cloud to the Top of the Receiver. 
N. B. The Room muſt be dark for ſuch kind 
of Experiments, 5 1 


41. If 
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441. If you wet the Paper by Patches on 

| which you have drawn Lines with Phoſ- 
| phorus, inſtead of a Cloud, it will give Flaſh- 
| es in Vacub. 


42. Take the Receiver uſed for the Gui- | 


nea and Feather Experiment, and to the 
Braſs Plate, uſed to cover it, {crew a large 
| Cupping-Glaſs with a Tube cemented to 
its Neck, with a fine Hole in it (fo as to 
| makea Funnel) and having ſtopt the Hole 
| of the Neck of the ſaid Cupping Glaſs with 
| a wooden Plug, fill it with Mercury. Un- 
| der the Receiver have another tall one of an 
arch*d Figure without a Knob at Top, as in 
| Plate 3. Fig. 25. 
the Air from both Glaſſes, take out the 
wooden Plug, and the Weight of the exter- 


'Then having drawn out 


nal Air will force the Mercury in a Show- 
er upon the 1award Glaſs, ſo as to produce a 
great Light in a dark Room, if the Mercu- 
ry be fine, and the Weather very dry, other- 


wiſe the Experiment will not ſucceed. 


43. Having cemented an open Tube, 
ending in a Point, to a Braſs Stop-Cock, put 
it through the Braſs Plate that covers an o- 
pen Receiver, ſo that the Tube ſhall reach 
down half an Inch below the Surface of a- 


bout a Pound or two of Mercury in a Glaſs 
Jar under the Receiver. Shut the Cock, 


then exhauſt the Receiver, and then open- 


ing the Cock, the Air will ruſh in, through 


the Mercury, ſo as to throw it in little 
Ball 
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Balls all over the Glaſs, and produce a fiery 


Shower, viſible in a dark Room if the Wea- 
ther be dry. Plate 3. Fig. 26. e 


44. Having exhauſted a Receiver, let in 
the Air again at Top, through an Iron 


Tube (or Braſs Tube whoſe End is ſcrew'd 
to an Iron one) fo that it may paſs through 
the Flame of Charcoal, before it goes into 


the Receiver; and when the Receiver is full 
of that Air, lift up the Cover of the Recei- 


ver, and letting down an Animal into the 


Glaſs, you will find that this infected Air 
will kill him immediately. If the End of 


the Tube be thruſt into the Hole of a ſolid 
Piece of red hot Braſs, which is not perfo- 


rated quite through, the Air which muſt 


come 1nto the 'Tube, will in its Way, carry 
along with it the Effluvia of the Braſs, 
which will poiſon the Air, but not ſo much 


as before, an Animal being longer a dying 
in this than in the laſt Medium. Tf a Can- 
dle be let down into the Receiver, when 


mIPd with this Air, it will go out, but purge 


the Air as far as it goes; for you may let it 
down the ſecond Time lower than the firſt, 


and ſo on, till the whole Air be purify'd. 
N. B. Air burr'd in going through red hot 
Iron or Copper, is not pernicious to a very ten- 
der Bird, or any eAnimal, that it has been 


tryd upon. See Plate 3. Fig. 27. 


45. To an equal (but ſmall) Quantity 


of Oil of Vitrtol, Oil of Tartar per Deli- 
| quium) 
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uium, and Oil of Cloves, put two or three 
mall Pieces of Phoſphorus, and this Mix- 


ture will take Fire in the open Air, but the 
Addition of a little common Water will put 


it out. This Preparation will not only ſhine, 
but boil up into a Flame, in the exhauſted 


Receiver. 


46. If you would weigh any Quantity of 
Air, take a pretty large Copper or Glaſs 


Ball, ſuch as Fountains by (Compreſſion of 
Air upon Water) are made of, and having, 
by means of a Cock fix' d it to the Female 


Screw in the Plate of your Air-Pump, ex- 


hauſt it; ſhut the Cock, and having taken 


off this exhauſted Ball, hang it at one End 
of the Beam of a Pair of Scales; counter- 
poiſe it at the other End; then let in the 


Air into the Ball, by opening the Cock, and 


the Ball will preponderate: So much Weight 


being requir'd to reſtore the Æquilibrium, 
as anſwers to the Weight of the Air con- 
tain'd in the Ball above-mention'd. Plate 
3. Fig. 28. 


47. To the ſlip Wire of the Collar of Lea- 


thers, at the Top of a Receiver, fix a Piece 


of Cork, with ſeveral ſmall Tubes going 


through it, and having ſet a Jar with co- 
Fans, Water in it, under the Receiver, 
pump out the Air, then by puſhing down 
the ſlip Wire, plunge the Ends of the ſmall 
Tubes into the coloured Water, and it will 


riſe as high in thoſe Tubes as it does in o- 


pen Air. See Plate 2. Fig. 3. 48. 
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439. Flies will not d 
fly in Vacuo. 


„„ 
48. Take a Veſſel of Braſs, like a Funnel, 
or truncated Cone, open at both Ends, made 


ſo that the Hole at one End is not above 
1 Inch Diameter, and the other End al- 
moſt 4 Inches, Set this truncated Cone 
upon the Receiver with the ſmall Hole up- 
wards, and having laid a Piece of flat 
Window Glaſs upon it, exhauft the Air, and 


the Glaſs will not break: Let in the Air a- 
gain, and laying the ſame Piece of Glaſs up- 
on the larger Orifice of the Braſs Veſſel, as 


ſoon as you have drawn out the Air, it 
will break, which ſhews the Preſſure of 
the Air is proportionable to the Surface on 
_ whichit preſſes. The Braſs truncated Cone 
is ſhewn by Fig. 29. Plate 3. 
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e, but be unable to 
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Jo. Take a Piece of Wood with a little 
Hollow in it, like a round Trencher, and 


weigh it, then having laid ſome Mercury, 


in the ſaid Hollow, cover it with a Recei- 
ver, and when you have drawn out and a- 


gain let in the Air, you will find the Wood 
much heavier than it was, . the Air ha- 
ving preſs'd a great deal of the Mercu- 


TY into the Pores of the Wood. Plate 3. 
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